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Abstract
Disaster of whatever nature, either caused by natural factors or 

by human-induced factors, can be very destructive, often time led 
to loss; of lives, infrastructure, economic investments such as landed 
properties and farm crops.  Preparing for such disaster can help saved 
lives and properties, reduce vulnerabilities, while at the same time 
help reduce public health issues. This paper review some selected 
literature related to approaches used in combatting vulnerability to 
flooding, some of the factors considered were socioeconomic indices, 
among which are; educational status, household income status, and 
employment status. Linking the reviewed literatures to the situations in 
the study area, the paper tried to understand the complexities existing 
between these indices, in the same vein participatory approaches 
were reviewed to understand how this approach can aid the 
participation of stakeholders in ensuring the reduction of vulnerability 
to flood disaster risk. To help in reducing vulnerabilities to flood 
disaster risk, the paper conclude with recommendations concerning 
enhancement of socioeconomic status of vulnerable residents of the 
study area, examining and adjusting case studies reviewed to suit 
Ala river flood disaster risk for application purposes so as to increase 
peoples’ resilience to flood disaster risk by strengthening the socio-
economic status of the residents of the study area, among others.

Introduction
Human being is constantly facing both natural and man-made 

disaster of different types, but in most instances, disaster(s) occurs 
naturally, but people are vulnerable to disasters because of human 
actions or inactions towards disasters, natural disaster such as floods 
are becoming more complex and climate change leads to a greater 
potential for adverse impacts [1]. Normal floods are expected and 
generally welcomed in many parts of the world as they provide rich 
soil, water and a means of transport, but flooding at an unexpected 
scale (damaging flood) and with excessive frequency causes damage 
to life, livelihoods and environment [2]. As much as this assertion 
stands, natural disaster such as floods are often time than not, being 
influenced or caused by human activities and complemented by 
climate change, because if actions have been taken earlier before the 
sudden adverse climatic conditions, the level of human vulnerability 
to climate change-prone disaster will have been reduced considerably. 

Although it is observed that, natural disasters have its huge 
impacts at both local and urban levels, but its impact is hugely felt in 
the urban centre than the countryside because of huge investment and 
population concentration in the urban centers. Also [3], emphasized 

that, in developing world, a very high proportion of urban population 
growth and spatial expansion takes place in dense, lower-quality 
informal settlement often referred to as “slum”. These are located in 
both city-centre and peripheral, suburban or peri-urban locations and 
are frequently at highest risk. The concentration of the poor within 
these areas, which typically lack adequate housing, infrastructure and 
service provision, increases the risk of flooding and ensures that flood 
impacts are worst for the disadvantaged. 

Flooding and flood disaster risk
Flood can occur as both frequent and rare events, as short and long 

duration, and produce adverse impact across a range of magnitudes, 
human processes such as urbanization and structural defenses (e.g., 
levees, dams, sea walls) have a large influence on the movement 
and severity of flooding, ameliorating impacts in some cases, but 
amplifying them in others. Ongoing changes in population, land use, 
and climate, are widely believed to presage an intensification of flood 
disasters; the unique characteristics of floods and their wide array of 
manifestations suggest that social vulnerabilities to floods could be 
distinct from other hazards [4]. Flood by nature are complex events 
caused by a range of human vulnerabilities, such as, inappropriate 
development planning and climate variability are some of these 
factors [5]. Flood can be predicted to a reasonable extent, with the 
exception of flash floods, whose scale and nature are often less certain 
[6]. However flood becomes a disaster when people and (livelihoods) 
or properties are vulnerable to floodwater, over the past decades, the 
pattern of floods across all continents has been changing, becoming 
more frequent, intense and unpredictable for local communities, 
particularly as issue of development and poverty have led people 
to live in areas vulnerable to flooding, so also is lack of access to 
buildable titled lands. Studies conducted by [7-9] revealed that flood 
occur mainly in three forms-coastal flooding, river flooding and 
urban flooding, while coastal flooding occurs in the low lying belt of 
the mangrove and fresh water swamps along the coast, river flooding 
occurs in the flood plains of the larger rivers, while short-lived flash 
floods are associated with rivers in the inland areas and sudden heavy 
rains that change into destructive torrents within a short period. Also, 
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urban flooding occurs in towns or cities, on flat or low lying terrain 
especially where little or no provision has been made for surface 
drainage, or where existing drainage has been blocked with municipal 
waste, refuse and eroded soil sediments. 

Flood becomes a disaster risk when people are exposed and 
vulnerable to disaster risk, however, a disaster is serious disruption 
of the functioning of a people, a community, or a society, involving 
widespread human, material, economic or environmental losses 
and impacts, which exceeds the ability of the affected community or 
society to cope using its own resources [10]. While, disaster risk is the 
potential disaster losses, in lives, health status, livelihoods, assets and 
services, which could occur to a particular community or a society over 
some specified future time period [10]. However, floods as sociological 
phenomenon transcend beyond hydrological conditions, which also 
borders on the well-being of human societies, such as changing social 
environments because of urbanization, sprawl, increasing densities, 
or industrialization which in turn may affect vulnerability to floods of 
larger segments of population. Also is the response to flood, which are 
becoming more complex as more interdependent systems are affected 
and the calls for more integrated, long-range planning are increasing; 
and, response to flood which require also broader mobilization of 
institutions and people in order to accommodate adaptive policies 
for resources scarcities, climatic vagaries, and the uncertainties of 
future environments [11]. To understand vulnerability to flooding, 
various factors and indicators such as; physical, socioeconomic - 
(social and economic) vulnerabilities at the individual, community 
State and National levels are reviewed in this paper, without which if 
not properly put into perspectives, it would be impossible to proffer 
recommendations that can reduce the levels of vulnerabilities to the 
flood disaster risk. 

Vulnerability to flood disaster risk (Socioeconomic indicators)

The sociological phenomenon has been linked with floods 
and society for a long time, i.e., the total impacts of floods and its 
consequences, or challenges of responding to catastrophic flood 
disaster in an increasingly complex and fast-changing socioeconomic 
context. In most instances, socioeconomic indicators in a community 
are most commonly used in measuring social vulnerability, this varies 
in terms of income, employment status and marital status among 
others, while it is important to characterize population by broad 
categories of dominant socioeconomic indicators, it is important to 
understand how each indicator combines with others to generate 
interactive vulnerabilities [12]. Common socioeconomic status 
indicators include measurements of household income, poverty, 
unemployment, educational status, wealth, inequality and home 
value, at the individual level, lack of resources, power relationships, 
poverty, and marginalization translate into social vulnerability 
through access to resources, coping behavior and stress [13]. Also, 
at the community level, social vulnerability is determined by relative 
distribution of income, access to resources, and diversity of economic 
assets [14].

Although, research has shown that, some commonly used 
socioeconomic indicators are strongly correlated, thus, it is important 
to use either a composite measure of social vulnerability or subset 
of these indicators to measure the vulnerability of a community 

[12,15]. However, the vulnerability of a community to flood hazard is 
commonly measured using socioeconomic indicators or calculating 
physical flood extents, although, their combined impact is often 
ignored. Geographical Information System based approaches have 
been used in some cases to understand the coastal/river flood 
vulnerability by overlying the hydrodynamic models predicted 
flood areas over land surface elevations, but this approach does not 
incorporate socioeconomic vulnerability [9,16]. There are few studies 
that consider combined socioeconomic and physical vulnerability 
[11,17]. The vulnerability assessment is often complex, requiring 
significant amount of data, such as surface elevation surveys and 
development of detail hydrodynamic models, are expensive. It was 
equally observed that, people with the fewest psychological, social, 
economic, and political resources often disproportionately occupy 
the most hazardous geographical areas and the oldest, most poorly 
maintained buildings, which results in the greatest physical impacts 
such as casualties and property loss during a disaster [18].

Often time, not only do poorer and marginalized populations 
live in highly exposed zones with less employment and housing 
opportunities, they are also less protected by formal institutions, such 
as those that provide disaster mitigation and recovery assistance [4]. It 
was observed that, the poor are less likely to have the income or assets 
needed to prepare for a possible disaster and recovery efforts, while 
the wealthy people may have higher monetary value of economic 
and material losses, the losses sustained by the poor are far more 
devastating in relative terms [8]. In a similar case, people with higher 
education are expected to better prepare for a disaster and are less 
vulnerable to disaster impacts, vulnerability of women increases not 
only due to their low income, in general, but also from their higher 
responsibilities because of their roles as mother and caregivers, which 
limits their ability to seek safety while caring for children and very old 
people who require assistance [15]. 

Risk disaster reduction (Participatory approach)

Participatory risk disaster reduction approach in disaster 
challenges represent a radical approach that has created a noticeable 
shift in disaster risk reduction research away from top-down directive 
or approaches to bottom-up approaches/planning [19]. It is argued 
that participatory risk reduction approach is a mechanism provided 
for indigenous people to participate in and direct plans or agendas 
[20]. Participatory risk disaster approach involved a shift away from 
the more traditional form of extractive research or project led by 
outsiders, which in many cases is not conducive to an understanding 
of the locality and situation as a whole [2,17,21]. Participatory 
approaches/techniques in particular have been employed to address 
challenges and develop ways to interact with and involve local people 
in making decisions about their future [22]. 

The point being stressed here is the involvement of local people 
from conception of projects, plans, and strategies to its implementation 
stages. Participatory approaches are a bundle of project/research 
techniques placing emphasis on participant producing detailed 
accounts of project using their own best approaches and frameworks 
[23-25]. The idea of participatory approach came from a result of the 
perceived limitations of the top-down approach through a promotion 
of participation and an involvement of local people. Participatory 
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approach in risk disaster reduction aimed at being interactive, 
involvement and collaborative, providing a meaningful research 
experience that both promotes learning and generates research data 
through a process of ‘guided discovery’. Going forward, ‘guided 
discovery’ is a constructivist learning theory where the learner draws 
on their past experience or lessons learnt from other places and 
existing knowledge to discover facts, relationships and new truths 
[26]. 

The Study Area (Ala-River)
Flooding in the study area has been wrecking havocs since 2010 

on the residents of the affected areas and their materials. Akure, 
where the study area is located is the capital city of Ondo State, in 
south-western part of Nigeria, located in latitude 70 151N and 70 281N 
of the equator and longitude 50 61E and 50 211 East of the Greenwich 
meridian, the total land area is approximately 41.2 km2 [24]. The rate 
of urbanization in Akure has been on the increase because of the dual 
roles it plays as the State capital and local government headquarter, 
hence the population has been on the rise, with the concentration 
of government administrative activities at both the local and state 
levels, coupled with other commercial and few industrial activities in 
the city, where the last official population figure of Akure stands at 
3,53,211 [27]. 

Ala-River traverse the city of Akure, but the study area as presently 
occupied has some structures built on the supposedly buffer (setback) 
of the river body, which in turn put the residents of these locations 
in highly vulnerable positions to flood disaster risk. However the 
challenges being faced by the occupants of these areas do not receive 
the required government attentions because, the residents are often 
time than not viewed as illegal occupants who do not deserved the 
necessary government attention and assistance. Any response to the 
problems of this particular group of people should be participatory 
and inclusive in nature, so as to reduce their levels of vulnerabilities 
[28]. 

Flooding in the Study Area
Most of the houses located in the study area are built illegally with 

no existing physical plans, thereby making it difficult for construction/
provision of public infrastructure. Most house owners in the study 
area do not have legal titles of the existing properties, hence making it 
difficult for government at the city and local level to provide needed 
infrastructure. Therefore, whenever there is heavy downpour of rains 
little or no assistance comes from the government, however in recent 
times flooding has been a recurrent disaster because of heavy rain 
and storm water that overflows it bank, since the location of the 
study area is poor and there is absence of infrastructure to handle 
storm water effectively, the results or consequences of this has always 
been havocs on lives and properties, also, this damage(s) has been 
aggravated by unplanned physical development around this illegal 
settlement with absence of drainage and storm water facilities, the 
level of poverty in the study area is deemed high, with most people 
living in overcrowded and squalid condition, where sewage and 
refuse management equipment are conspicuously missing [24].

However, on the part of the city and local governments that are 
legally bound to ensure safety of life and property of this group of 

residents, could not provide any assistance when needed the most 
because most of the residents do not possess the legal titles, also, those 
who possess the documents (land titles), do not complied with Town 
Planning rules and regulation as regards the required building (i.e. 
30 m setback) which contravenes development control regulations. 
However, 312 buildings were affected to be on the water body set back 
in the study carried out by [29] through the use of GIS in identifying 
buildings liable to flooding in the study area. After due consideration 
of the flood disaster risk challenges faced by the residents of Ala River, 
case studies of similar situations were reviewed in this paper, so as to 
finding recommendations that may eventually reduced vulnerability 
to flood disaster risk and build an inclusive society, some of the 
reviewed best practices are discussed.

Graveyard pond Philipi flooding in Cape Town, South Africa 
review

The case of Cape Town South Africa is similar to the study 
area of this paper, information as regards flood risks were not 
formally available in this affected community, while, in the formal 
neighborhoods, information that helps to combat flooding were 
actually supplied by the residents of the neighborhoods and properly 
documented. Hence the pool of information provided by the 
residents of the formal neighborhoods helped the government’s risk 
management agencies to estimate, plan and prepared sufficiently 
for flood risk. Hence solution provided by CTCC (Cape Town City 
Council) risk management team were generic which does not take the 
peculiarity of the informal settlement into consideration. 

In the case of the best practice about the informal coastal 
settlement flooding in Cape Town the Public Participatory 
Geographical Information System (PPGIS) was used, its aim is to 
use GIS to provide information that strengthen involvement of 
the community or informal settlement or marginalized groups in 
decision making [9,30-32], to source for date where non is officially 
available on flooding occurrence [33], used GIS and local knowledge 
to contribute to proper planning and resource allocation for disaster 
preparedness in Thua Thien Hue, Central Vietnam, community 
information included existing infrastructure, demographic and 
socio-economic conditions as well as information on the damage and 
loss caused by previous flood disaster [34].

Hence Participatory Rural Approach Technique (PRA) such 
as focus groups as similar to PPGIS were used as in the case of 
this informal settlement in Cape Town to highlight the most flood 
prone residential units as well as factors that contributes to flood 
vulnerability or the use of questionnaire as applied by [35,36] and 
[17]. The social demographic data process collection steps are as 
follow;

Identification of informal settlement: This specifically 
emphasized on identification of the affected area(s)/community with 
a view to conduct reconnaissance survey and be familiar with the 
present situation, 

Discussion with community leaders: This strategy emphasized 
the involvement of community stakeholders, since these set of 
leaders are closer to the affected community than government, hence 
the importance of this step cannot be underestimated in achieving 
expected results,
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Development of questionnaires: This stage of the strategy serves 
as the best means of asking required questions to arrive at practicable 
suggestion to the flood risk disaster,

Enumeration and mapping (through GIS application): This 
is another step that involved both the enumeration of collected 
data from the designed questionnaires and the use of Geographical 
Information System to arrive at accurate mapping of the affected area,

Data integration and analysis: This stage involves integration 
and analysis of the collected data from the field into the GIS map 
production, where detailed analysis of the whole project will be 
produced,

Data verification by community: This is the last stage of the 
strategy, where map generated from both the Data collected and GIS 
map production will be display before the affected members of the 
community to contribute their final inputs/corrections before the its 
final approval from the community.

Asian disaster preparedness centre-community based disaster risk 
management (CBDRM) review

Community-Based Disaster Risk Management (CBDRM) is a 
participatory approach used to build resilience in some parts of Asia, 
and it simply refers to the process of disaster risk management in 
which the community at risk is actively engaged in the identification, 
analysis, treatment, monitoring and evaluation of disaster risks 
in order to reduce vulnerabilities and enhance capacities. This 
means that the people are at the centre of the decision making and 
implementation of disaster risk management activities identified. 

The involvement of the most vulnerable is paramount and the 
support of the least vulnerable is necessary. In CBDRM, local and 
national governments are involved and supportive [6,37,38]. This 
process has seven (7) sequential stages, which can be used before 
and after the occurrence of a disaster to reduced future risks. Each 
stage grows out of the preceding stage and lead to further actions, all 
together can build up a planning and implementation system, that 
can become a powerful disaster risk and management tool, these are 
the stages;

Selecting/Identifying the Community or Settlement

- Choosing the vulnerable settlement for action

Rapport Building and Understanding the Community

- Building the relationship and trust within the people to 
understand the position of the community in terms of social, political 
and economic aspect of their life

Participatory Disaster Risk Assessment (PDRA)

- Identifying the risks that the community faces and how 
people overcome those risks, such as hazard assessment, vulnerability 
assessment, people’s perception of risk is equally considered 
Participatory Disaster Management Planning

The people should identify risk reduction measures themselves 
that could reduce vulnerabilities and enhance capacities, which are 
then translated to disaster risk management plan

- Building and Training a community Disaster Risk 
Management Organization, If the community does not have one on 
ground, it is better to build one, train the leaders to build capacities 
of their people

Community Managed Implementation

- The community disaster risk reduction management 
should lead to implementation of the community plan and motivate 
others for their support

Participatory, Monitoring and Evaluation

- This involves a communication system in which 
information flow amongst all the people involved in the project; the 
community, implementing staff and the support agency, concerned 
government agencies and donor agencies.

It is also noted from this study that a group of capacity training 
organization is expected to be in place, to ensure capacity building 
of the vulnerable people on how to provide workable solutions to 
identifying causes which made their community prone to disaster 
risk. 

Recommendations
The following recommendations were made after careful 

considerations of best practices lessons and review of literatures.

- The use of integrated flood management approach: future 
development plans of the study are should take into consideration the 
issue of urban drainage system that would protect the vulnerability of 
the residents and the environment.

- Bottom up and Participatory Approach should be employed: 
since the community/people is key in ensuring sustainability of any 
recommended solution to flood disaster risk, the community or the 
people should be proactively involved in every step of the would be 
solutions to the flood problems as can be seen from the two best 
practice case studies reviewed.

- Tackling of related issues to vulnerability of residents to 
flood disaster risk should not be ignored: whatever recommendations 
that may arise as a result to vulnerability to flood disaster risk has 
to address the problems of employment status, income status, 
gender status among others, so as to create an adaptation/resilience 
mechanisms against flood disaster and strengthening the residents 
preparedness against such disaster.

- Application of early warning system: the advent of 
technology can now assist in predicting the extent of flood disaster 
risk, which can go a long way to prevent and reduce flood disaster to 
manageable levels.

Conclusion
For effective protection of lives and properties against flooding 

the issue of vulnerability to flooding disaster risk must be addressed 
along with the issue of participatory processes in combating flooding. 
However it must be noted that there is no one fixed solution to 
flood disaster risk, but an integrated approaches that involves all 
the concerned stakeholders in jointly participating and handles 
the problems collectives so that a sustainable environment can be 
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ascertained. Similarly, recommendations put forward in this paper 
can go a long way to reducing the vulnerability of the residents of 
the study area to flood disaster risk, if fully implemented by the 
concerned stakeholders. 
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